29 

Links and Eyebars 


INTRODUCTION 

Structural rings, coupling links, chain components, eyebars, and similar machine 
parts represent multiply connected members that have to be analyzed as stati¬ 
cally indeterminate structures. Despite their relative geometrical simplicity, their 
analysis can be quite tedious including the application of strain energy methods. 
Whenever possible, the relevant analysis is simplified by neglecting the effects of 
direct and shear stresses in comparison with those due to bending. 

Since proving rings fall in the same general category as the conventional ma¬ 
chine parts it may be of interest to briefly review the particular response of a thick 
ring under diametral loading. This analysis should be applicable not only to chain 
links but also to such machine elements as bearing rings and the rims of heavy 
gears. The derivation that follows is based on the expressions for the elastic strain 
energy [11, 163-165], although a more rigorous approach to this problem has also 
been considered [2, 166]. 


THICK-RING THEORY 


For a typical thick ring such as that shown in Fig. 29.1, the equilibrium of forces for 
one quarter gives the following relations in terms of the real and fictitious forces. 
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